Metabolism of cadaverine and pipecolic acid in brain and other organs of the mouse.
Cadaverine and pipecolic acid metabolism was investigated in vitro in several organs of the mouse by measuring 14CO2 formation from labeled precursors. The liver showed the highest formation of 14CO2 from [1,5-14C]-cadaverine, whereas brain demonstrated a much lower formation. Anaerobiosis or inhibition of monoamineoxidase (MAO) activity significantly reduced 14CO2 formation in every organ, but inhibition of diamine oxidase (DAO) activity had no effect in brain and kidney. Piperidine was formed from cadaverine in vitro only in the large intestine and its content. This formation is probably of bacterial origin. Under a variety of experimental conditions we were unable to demonstrate any formation of piperidine in brain from cadaverine. Biosynthesis in vitro of [3H]-piperidine from D,L-[3H]-pipecolic acid was very low in brain and kidney. With the exception of brain and kidney, no other organs showed any formation of [3H]-piperidine. Neither MAO nor DAO inhibition influenced [3H]-piperidine formation in the large intestine with its content. Following 1 hr incubation at 37 degrees C under aerobic conditions, the levels of [14C]-pipecolic acid and [3H]-piperidine recovered from mouse brain homogenate did not indicate any significant degradation of these two substances. Our results suggest that under in vitro conditions, cadaverine is not a precursor of piperidine in brain, liver, heart, and kidney and that only very low levels of piperidine can be formed from pipecolic acid in brain. Outside the brain, formation of piperidine from pipecolic acid is detectable only in kidney and in the content of the large intestine. The latter is probably of bacterial origin. Our results do not support previous findings from other authors on an endogenous origin of piperidine in brain from cadaverine and pipecolic acid, and they suggest that a) cadaverine is not a precursor of piperidine in brain, b) the conversion of pipecolic acid into piperidine in the brain does not constitute a major metabolic pathway, and c) the main source of piperidine in the CNS may be of nonneural origin.